Prevalence and risk factors for low back pain (LBP) among Taxi Drivers in Addis Ababa, Ethiopia: A community based cross-sectional study by Wanamo, Melaku Erjabo et al.
 
 
1School of Public Health, Addis Ababa University; E-mail:- MEW: erjabom65@gmail.com, Corosponding author 
SWA: samson_wakuma@yahoo.com, ABA: kalayeleb@gmail.com 
Original article 
 
Prevalence and risk factors for low back pain (LBP) among 
Taxi Drivers in Addis Ababa, Ethiopia: A community based 
cross-sectional study 
 
Melaku Erjabo Wanamo, Samson Wakuma Abaya, Ayele Belechew Aschalew 
 
Abstract 
Background: Low back pain has serious consequences on the overall health of an individual. Pain, decreased 
quality of life and disability can be a few to mention as examples of the consequences.   Studies indicate that 
despite the increase in the prevalence of low back pain in Africa, little has so far been known in the continent 
about the epidemiology of low back pain in the continent. The case in Ethiopia cannot be held exception. The 
motivation for this study therefore arose from the need to fill this research gap in the local context. 
Objectives: This study was aimed to assess the prevalence and determinants of low back pain among taxi drivers 
in Addis Ababa, Ethiopia.  
Methods: A community-based cross sectional study was conducted in Addis Ababa, Ethiopia. The participants of 
the study were 422 full time taxi drivers. The study was carried out from February 2015 to May 2015. The data 
were collected through face-to-face interview using standardized and customized Nordic questionnaire.  Data were 
analyzed using SPSS Version 20. Bivariate and multivariate logistic regression analyses were used to determine 
association between low back pain and risk factors. 
Results: A total of 422 full time taxi drivers with the mean age of 35.28 (±10.059) participated in the study. Of the 
422 participants, 271 (i.e., 64.2%) reported having low back pain at least for one day in the 12 months prior to the 
survey. Many of the participants mentioned alcohol consumption [AOR = 1.6 (95%CI; 1.0-2.7)] lack of physical 
exercise [AOR =1.6, (95%CI, 1.0-2.7)] and history of back trauma [AOR = 3.8 (95%CI, 2.2-6.5)] as factors 
leading to LBP.  
Long years of driving [AOR =4.6 (95%CI, 1.6-12.9)], involvement in a similar activity prior to becoming taxi 
driver [AOR = 2.8 (95%CI and 1.7-4.6)] and lack of rest when on duty [AOR =1.76 (95%CI, 1.7-4.6)] were 
further risk factors mentioned. There were also respondents who mentioned sitting on non-comfortable seat while 
diving [AOR = 1.74 (95%CI, 1.1-2.79)] and frequent handling of passengers’ luggage [AOR = 1.9 (95%CI, (1.2-
3.0)] as risk factors of low back pain by taxi drivers in Addis Ababa.   
Conclusion: Low back pain was found to be common among taxi drivers in Addis Ababa. Occupation and 
behavior related factors were noted as strong predictors of LBP among the taxi drivers covered in the present 
study. Further study, with an alternative design, was recommended to investigate other risk factors of low back 
pain among taxi drivers. The association LBP may have with the whole body vibration and seat type could be 
among the focus areas of future research.  [Ethiop. J. Health Dev.  2017;31(4):244-250] 
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Introduction 
The World Health Organization has characterized 
occupational diseases as multi-factorial diseases to 
which a number of risk factors such as physical, work 
organizational, psychosocial, individual, and socio-
cultural contribute (1). 
 
Lower back which is also known as the lumbar spine is 
one of the five major sections of the spine. This spine 
is a combination of strong bones, flexible ligaments 
and tendons. It has large muscles and highly sensitive 
nerves. The spine is designed to be very strong. The 
spine protects the highly sensitive nerve roots. It is 
highly flexible, and that is why it can provide mobility 
on many different planes (2). 
 
According to European Agency for safety and health at 
work 2000, occupational low back pain is any back 
pain originating in the context of work and considered 
clinically to have been probably caused, at least in part, 
or aggravated by the worker’s job (3). 
 
Worldwide, low back pain (LBP) from occupational 
exposures was estimated to cause 21.7 million DALYs 
in 2010 and was among the top 10 diseases and injuries 
(4) that disabled people more than did any other group 
of diseases (5). Low back pain causes a huge economic 
burden on individuals’ families, communities, 
industries and countries (6, 7). For example, in 2006, 
the total costs associated with LBP in the United States 
were more than $100 billion per year, Two-thirds of 
the costs were a result of lost wages and reduced 
productivity (8). 
 
Lower back pain is highly prevalent across all 
occupations, and professional drivers have been found 
to be at a higher risk of developing LBP. Prolonged 
sitting and awkward posture were among the causes of 
such an illness (9, 10). 
 
The prevalence of LBP among drivers has been shown 
to be high. The prevalence is believed to vary between 
34.3% and 78% in different parts of the world (1, 10-
15). The prevalence of LBP is on the rise in Africa and 
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has already become a major public health threat (16). 
Studies conducted in Nigeria on occupational and 
professional drivers reported prevalence of LBP to be 
64.8 % and 73.5% respectively (17, 18). Studies 
conducted in Ghana among urban taxi and commercial 
mini-bus drivers reported prevalence of LBP among 
occupational and professional drivers to be 34.3% and 
58.8% respectively (12, 13). 
 
In many studies, a wide-ranging factors associated with 
LBP have been identified. Among these are long 
driving hours (11-14), many driving days in a week 
(12), low job satisfaction (12) and history of back 
strain (19). Other factors such as awkward postures 
(20), height, weight and age of drivers (21), whole 
body vibration (15,22), smoking (23) and handling 
manual material (15) as well as psychosocial factors 
(20) were also noted to be associated with LBP, 
 
Although several studies have assessed the prevalence 
of LBP among different drivers in different parts of the 
world, only a few studies have been conducted in 
Africa. Worse, no study has been carried out on taxi 
drivers in Ethiopia to date. Therefore, this study was 
aimed to fill this gap. It was designed to assess the 
prevalence and describe determinants of LBP among 
taxi drivers in Addis Ababa, Ethiopia. 
 
Methods 
Study design and study area:  A community based 
cross-sectional study was conducted between February 
and May 2015 in Addis Ababa, Ethiopia.  
 
Source and study population:  All taxi drivers in Addis 
Ababa were the target population of the study. 
However, the sample used in the study was selected 
based on certain criteria established for sample size 
selection. Accordingly, only taxi drivers who fulfilled 
the criteria for inclusion were selected for participation 
in the study. The inclusion criteria required one to: be a 
full time taxi driver; produce a valid driving license; 
have at least one year taxi driving experience; be 
healthy; be able to communicate; be involved in 
driving a taxi at the data collection time, and be willing 
to participate in the study. 
 
Sample size determination and procedure IB:  
Considering a 50% proportion of LBP among taxi 
drivers, because there was no previous data on this 
study group; and a precision level of 5%, a 95% 
confidence interval and 10% non-response rate, 422 
taxi drivers were systematically sampled. Addis Ababa 
has ten sub-cities. Of these, five were randomly 
selected. From each selected sub city, one square km in 
the main road was randomly selected. Then, directions 
were assigned to each selected square roads (i.e. 
directions from the centre of the main road to North 
(N), south (S), west (W) and east (E). From each 
direction in one square km road, about twenty one taxi 
drivers, who were waiting for clients on taxi terminal, 
were randomly selected (i.e. about 84 taxi drivers from 
one square km road in each sub-city). In total, from the 
five sub cities, 422 taxi drivers were randomly 
selected.  The sampling was conducted on randomly 
chosen days of the week until the sample size for each 
sub-city was filled. On average, the data collection 
from each sub city took 4-6 days. Driving license of 
each of the participants and identification number of 
their taxis were recorded to avoid double counting the 
drivers. . 
 
Data collection and analysis:  The data were collected 
through face-to-face interview, using standardized and 
customized Nordic questionnaire.  Statistical package 
for social sciences (SPSS) version 20.0 was used for 
data entry, cleaning and analysis. Descriptive statistics 
was computed to display mean frequency and 
percentage. Multivariate logistic regression analysis 
was performed to identify factors associated with LBP. 
The associations were described using odds ratio with 
95% confidence interval. 
 
Ethical considerations: Ethical approval for the survey 
was obtained from Addis Ababa University, College of 
Health Science, School of Public Health Research and 
Ethics Committee. Permission was obtained from 
Addis Ababa city Administration Roads and 
Transportation Authority Agency.  
 
During the survey, the purpose of the study was 
explained to each participant. Participants were told 
that the information they would provide would be kept 
confidential and that their identities would not be 




Socio-demographic and behavioral factors of the 
respondents: A total of 422 taxi drivers were included 
in the study. The mean age of the respondents was 35 
years (±10 years).   Two hundred and fifty-nine 
(61.4%) respondents were married and 270 (64%) of 
them had education above secondary school. The body 
max index of 278 (65.4%) participants ranged from 
18.5 - 24.9 kg/m2. Two hundred and forty-eight (i.e., 
60%) of the respondents reported doing physical 
exercise at least once a week for about 30 minutes. One 
hundred and forty-nine (i.e., 35.3%) of the respondents 
reported having history of back pain. Drinking alcohol, 
chewing chat and smoking cigarettes were reported by 
217 (51.4%), 152 (35.8%) and 130 (30.8%) 
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Table 1:  Socio-demographic and Behavioral Factors of Taxi Driver in  
Addis Ababa, Ethiopia (n= 422) 
Variable Present of Low Back pain 
Yes (%) No (%) 
Age group (years)   
   Below 35 years 97 (64.2) 150 (55.4) 
   Above or equal to 35 54 (35.8) 121 (44.6) 
Marital status   
   Married & living together 138 (66) 71 (34) 
   Never married or separated 133 (62.4) 80 (37.6) 
Educational status   
   Only read & write 44 (69.8) 19(30.2) 
   Attended formal education 227 (63.2) 132 (36.8) 
Income in Birr   
   Less than 2067 ETB 104 (69.3) 46 (30.7) 
   More than  2067 ETB 167 (61.4) 105 (38.6) 
Smoking cig.   
   Yes 92 (70.8) 38 (39.2) 
   No 179 (61.3) 113 (38.7) 
Chewing Chat   
   Yes 105 (69) 47 (31) 
   No 166 (61.5) 104 (38.5) 
BMI categories   
   Below 24.9 184 (61.5) 115 (38.5) 
   Above or equal to 35 87 (70.7) 36 (29.3) 
Drinking alcohol   
   Yes 157(72.4) 60 (27.6) 
   No 114(55.6) 91 (44.4) 
Doing physical exercise   
   Yes 170 (62.7) 78 (51.3) 
   No 101 (37.3 73 (48.7) 
History of trauma   
   Yes 126 (84.6%) 23 (15.4%) 
   No 145 (53.1%) 128 (46.9%) 
 
Job characteristics and respondents satisfaction: The 
mean year of the respondents’ taxi driving was 6.6 
years (±4.1 years; range 1-29 years).  About 89.8% of 
the respondents had fewer than 10 years of taxi driving 
experience. More than eight hours of driving on a 
typical day was reported by 240 (56.9%) of the 
respondents. Slightly over a quarter 118 (28%) of the 
drivers were self-employed. Frequent lifting of a 
loading (at least once a day) was reported by 44 
(10.4%) of the respondents.  History of work that 
involved prolonged sitting (works that involved long 
hours of sitting in repeated manners) was cited by 166 
(39.3%) of the respondents. Taking break during 
working hours was mentioned by slightly over half 
(54.4%) of the respondents. Obviously, this had to be 
at time they wait for clients. 
 
 Regarding the extent of the comfort of their seats, 225 
(53.3%) were aware that their seat pans were not 
comfortable. Just over three-fourths (86.5%) of were 
aware that sitting posture influences occurrence of 
LBP.  Finding shows that two hundred and ninety-one 
(69%) of the respondents reported to be satisfied by 
their job. The study found that 156 (37%) of the 
respondents had stressful job and 192 (45.5%) 
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Table 2:  Job characteristics of taxi drivers in Addis Ababa, Ethiopia  
(n= 422) 
Variables Frequency (n) Percent (%) 
Years of  driving   
   <10 379 89.8 
   ≥10 43 10.2 
Daily working hours   
   <=8 182 43.1 
   >8 240 56.9 
Terms of employment    
   Self-employee 118 28.0 
   Employee to other’s 304 72.0 
Previous job  involve sitting    
   Yes  166 39.3 
   No 256 60.7 
Freq. of lifting load    
   Never lift 59 14.0 
   Sometimes 319 75.6 
   Frequently 44 10.4 
break during working hr   
   Yes 230 54.5 
   No 192 45.5 
comfort of Seat    
   Comfortable  197 46.7 
   Uncomfortable 255 53.3 
Job satisfaction   
   Yes  291 69.0 
   No 131 31.0 
Job related stress   
   Yes  156 37.0 
   No 266 63.0 
sitting postures   
   Yes 365 86.5 
   No 57 13.5 
Pres.  of break drng wk   
   Yes 230 54.5 
   No 192 45.5 
 
Magnitude of LBP among taxi drivers: About sixty-
four percent of the respondents reported having 
experienced LBP at least one day in the 12 months 
prior to the study. 
 
Nearly half of these (i. e., 46.5%) reported that the pain 
persisted for more than 30 days. Just over a quarter 
(27.7%) reported perceiving the pain as severe. About 
43% mentioned that the pain was gradual in onset. The 
spread of the pain to the leg and lower body part was 
reported by 176 (64.9%) of the study participants.  
Absence from work due to the LBP that lasted between 
thirty to sixty days was reported by 30 (11%) of the 
drivers. Sixty-nine (25.5%) respondents reported that, 
luggage handling was the immediate cause for their 
LBP, while 123 (45.4%) of the respondents who 
reported experiencing LBP did not remember any event 
that caused the LBP (Table 3). 
 
 

























Variables Frequency (n) Percent (%) 
No of days LBP persisted      
< 30 days 145 53.5 
31-60 days 42 15.5 
> 60 days 84 31.0 
Perceived severity of LBP   
High 75 27.7 
Medium 138 50.9 
Low 58 21.4 
No of days of work absence due to LBP    
< 30 days 180 66.4 
31-60 days 30 11.1 
> 60 days 20 7.4 
No absent 41 15.1 
Nature of onset of LBP    
Gradually 116 42.8 
Sudan at work 98 36.2 
Sudan out of work 56 20.7 
Believed immediate cause of LBP   
Load lifting  69 25.5 
Twisting  34 12.6 
Binding 45 16.6 
Not remember 123 45.4 
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Table 4:  Multivariate analysis- factors associated with LBP among taxi drivers in Addis Ababa,  
Ethiopia (n=422) 
Variable Present of Low Back pain AOR (95% CI) 
Yes (%) No (%) 
Current alcohol drinkers    
   Yes 157(72.4) 60(27.6) 1.7(1.0-2.6)* 
   No  114(55.6) 91(44.4) 1 
Those with habit of physical exercise    
   Yes 170(62.7) 78(51.3) 1 
   No  101(37.3 73(48.7) 1.6(1.0-2.7)* 
History of back trauma    
   Yes 126(84.6%) 23(15.4%) 3.8(2.2-6.5)*  
   No 145(53.1%) 128(46.9%) 1 
Year of taxi driving    
    Less than 10 years 233(61.5) 146(38.5) 1 
   Over 10 years 38(88.4) 5(11.6) 4.6 (1.6-12.9)* 
Driving hours/day    
    8 hrs or less  107(58.8) 75(41.2) 1 
   More than 8 hrs 164(68.3) 76(31.7) 1.4(0.89-2.34) 
Present of rest break    
   Yes 128(55.7) 102(44.3) 1 
   No 143(74.5) 49(25.5) 1.76(1.1-2.85)* 
Previous Job involve sitting    
   Yes 133(79.6) 34(20.4) 2.81(1.7-4.6)* 
   No 138(54) 117(46)  
Level of sit pan comfort    
    Not comfortable  162(72.3) 62(27.3) 1.74(1.1-2.79)* 
   Comfortable 109(55) 89(45) 1 
Load lifting    
   Never or rarely 119(57) 91(43) 1 
   Sometimes & always 151(71.6) 60(28.4) 1.9 (1.21-3.0)* 
CI = Confidence Interval,   AOR = Adjusted Odds Ratio,   *= Statistically Significant 
 
Discussion  
The finding of this study indicated the prevalence of 
LBP 64.2% among taxi drivers.  This finding is not 
agreement with the finding of the studies conducted on 
occupational drivers in Ghana (34.3%) and 
professional drivers in Nigeria 73.3 % (12, 18). The 
variation could be due to differences in the overall 
setting of the study areas, as well as the differences in 
occupation. The present study was limited only to taxi 
drivers. 
 
Driving over ten years was significantly associated 
with increased risk of LBP, and this finding was 
consistent with the findings reported in the earlier 
studies. The studies carried out earlier on drivers in 
Ghana, Nigeria and other places (13, 19,24, 25) 
reported that years of driving was significantly related 
to LBP. The relationship could be due to occupational 
stress over the years. 
 
In the present study, uncomfortable seat was associated 
with a higher prevalence of LBP among taxi drivers. 
This finding was similar with a cross-sectional study 
conducted in Israel (26). Uncomfortable seat may 
cause mechanical stress upon the spine and its 
surrounding soft structures, and this, may ultimately 
cause LBP. 
 
Frequency of lifting loads was significantly associated 
with a higher prevalence of LBP. This might be due to 
the fact that taxi drivers spend most of their time 
confined to the driver’s seat inside the taxi. This 
restricts muscle relaxation. In the absence of muscle 
relaxation load lifting may cause muscle injury on the 
lower part of the back. 
 
Previous job that involved prolonged sitting of the 
present study participants’ was found to be 
significantly associated with LBP. This result is in 
agreement with the study conducted in Israel among 
professional bus drivers (26). Sitting itself did not 
increase the risk of LBP. What increased LBP was 
sitting for more than half a workday, combined with 
whole body vibration and/or awkward postures.  
Awkward postures include static, confined and forward 
position at work. This increased the likelihood of 
having LBP and/or sciatica. Overall, the combination 
of these risk factors leads to the greatest increase in 
LBP (16). 
 
In this study, lack of physical exercise was associated 
with increased LBP among taxi drivers. This might be 
due to increased stiffness and weakened muscles that 
arise from lack of physical exercise. The results of the 
previous studies on the relationship between physical 
activity and low back pain are inconsistent. Some 
studies indicated the importance of physical activity in 
reducing LBP (27, 28) while others indicated no 
association between the two (29, 30). There are also 
studies that indicated adverse effect of physical 
exercise on LBP (27, 31). 
 
Age was not significantly associated with LBP in this 
study. Failure to find association between age and LBP 
in this study did not necessarily mean that age has no 
effect on LBP. It may be due to the involvement of 
healthier taxi drivers because of different reasons. For 
example, drivers with LBP might have been on sick 
leave or medical treatment during data collection 
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period. This may underestimated the association 
between the age and LBP in this study. 
 
This study addressed one of the major occupational 
health problems among taxi drivers in Addis Ababa. 
No prior study was conducted that documented the 
magnitude of LBP and associated risk factors among 
taxi drivers in Addis Ababa, Ethiopia. However, this is 
a cross-sectional study that cannot provide evidence on 
temporal relationship. Future further longitudinal study 
is, therefore, recommend. 
 
Conclusion: 
Low back pain was common among taxi drivers in 
Addis Ababa, Ethiopia. This indicates that low back 
pain is an important public health problem that needs 
attention. Driving for ten and more years, 
uncomfortable seats, lack of physical exercise and 
alcohol consumption were identified as risk factor for 
low back pain. In addition, history of back trauma, 
frequent load lifting, lack of break on working days, 
involvement in a similar activity prior to  becoming 
taxi driver were identified as risk factor for low back 
pain among taxi drivers in Addis Ababa, Ethiopia. 
Further study with an alternative design was 
recommended to investigate other risk factors of low 




1. World Health Organization. Identification and 
control of work-related diseases. World Health 
Organization; 1985.  WHO Technical Report 
Series 714: Geneva Switzerland.  
2. Ullrich PF. Spinal Anatomy and Back Pain; 2009. 
Available from www.spin-health.com. 
3. European Agency for Safety and Health at Work. 
Research on work-related low back   disorders. 
2000; Luxembourg: ISBN 92-95007-02-6. 
4. Driscoll T, Jacklyn G, Orchard J, Passmore E, Vos 
T,Freedman G. The global burden of ccupationally 
related low back pain: estimates from the Global 
Burden of Disease 2010 study. Annals of the 
Rheumatic 2014;73:975-981. 
5. Hoy D, Bain C, Williams G, March L, Books P, 
Blyth F, et al.  A Systematic Review of the Global 
Prevalence of Low Back Pain. American College 
of Arthritis Rheum. 2012;37:2028-2037. 
6. Steenstra IA, Verbeek JH, Heymans MW, Bongers 
PM.  Prognostic factors for duration of sick leave 
in patients sick listed with acute low back pain: a 
systematic review of the literature. Occup Environ 
Med. 2005;62:851–60. 
7. Kent PM,   Keating JL. The epidemiology of low 
back pain in primary care. Chiropr 
Osteopat. 2005;13:13. 
8. Katz JN. Lumbar disc disorders and low-back 
pain: socioeconomic factors and consequences 
[review]. J Bone Joint Surg Am. 2006;88(2):21-
24. 
9. Sternbach RA. Survey of pain in the United States, 
the Nuprin pain report. Clinical Journal of Pain. 
1986;2(1):49-53. 
 
10. Chen JC, Chang WR, Chang W, Christiani D. 
Occupational factors associated with low back 
pain in urban taxi drivers. Occupational medicine. 
2005;55:535-40 . 
11. Amod B, Shubhangi A, Sandeep G, Prashant T. 
Study of occupational factors associated with low 
back pain in truck drivers of Nagpur City, India. 
International Journal of Medical and Health 
Sciences. 2012;1:53-60. 
12. Abledu JK, Offei EB, Abledu GK. Occupational 
and Personal Determinants of Musculoskeletal 
Disorders among Commercial Minibus Drivers in, 
Ghana. International Scholarly Research Notices.  
2014;1:1-5. 
13. Abledu JK, Offei EB. Predictors of Work-Related 
Musculoskeletal Disorders among Commercial 
Minibus Drivers in Accra Metropolis,Ghana. 
Hindawi Publishing Corporation. Available in; 
http://dx.doi.org/10.1155/2014/384279. 
14. Nahar BN, Ahsan GU, Khan NA. Prevalence of 
low back pain and associated risk factors among 
professional car drivers in Dhaka city, Bangladesh. 
South East Asia Journal of Public Health. 2012; 
2:60-62. 
15. Bovenzi M.  A Longitudinal Study of Low Back 
Pain and Daily Vibration Exposure in Professional 
Drivers. Industrial Health. 2010;48:584-595. 
16. Louw AQ, Morris DL, Grimmer-Somers K. The 
Prevalence of low back pain in Africa: A 
systematic review BMC Musculoskeletal 
Disorders. 2007;8:1-14.  
17. Akinpelu AO, Oyewole OO, Olukoya RO. 
“Prevalence of musculoskeletal pain and health 
seeking behavior among occupational drivers in 
Ibadan, Nigeria,”. African Journal of Biomedical 
Research. 2011; 14:89-94. 
18. Rufa’i AA,  Sa’idu IA, Ahmad RY Elmi OM, 
Aliyu SU, Jajere AM,  et al. “Prevalence and risk 
factors for low back pain among professional 
drivers in Kano, Nigeria,” Archives of 
Environmental & Occupational Health. 
2015;70:251-255. 
19. Sami Abdo R. Prevalence and determinants of low 
back pain among taxi drivers in Malaysia.  Journal 
of Advanced Medical Research. 2012;2(4):129-
143. 
20. Lawrence I. Musculoskeletal Illness in, Nigeria 
Drivers; A Psychosocial and Physical Factors 
Perspective.  Advances in Life Science and 
Technology. 2012;5:16-21. 
21. Sadeghi N, Habibi E, Ali Sajjadi S. The 
relationships between musculoskeletal disorders 
and anthropometric indices in public vehicle 
drivers. International Journal of Collaborative 
Research on Internal Medicine & Public Health. 
2012;4(6):1173-1184. 
22. Maria Lis A, Black KM, Kom H, Nordin M. 
Association between sitting and occupational LBP. 
Eur Spine J. 2007;16:283-298. 
23. Masabumi M, Konno S, Gembun Y, Liu X, 
Minami K, Ito H.  Epidemiological study of low 
back pain and occupational risk factors among taxi 
drivers. Ind Health. 2008;4:112-7. 
250     Ethiop. J. Health Dev. 
 
Ethiop. J. Health Dev.  2017;31(4) 
24. Brendstrup T, Biering-Sorensen F. Effect of fork-
lift truck driving on low-back trouble by. ScandJ 
Work Environ Health. 1987;13:445-452. 
25. Sakakibara T, Kasai Y, Uchida A. Effects of 
driving on low back pain. Occupational Medicine. 
2006;56:494-496. 
26. Alperovitch-Najenson D, Santo Y, Masharawi Y, 
Katz-leurer M, Ushvaev D, Kalichman L..  Low 
Back Pain among Professional Bus drivers. 
Ergonomic and occupational-psychosocial risk 
factors. IMAJ. 2010; 12: 26-31. 
27. Hildebrandt HV, Bongers MP, Dul J, Van Dijk 
HJH, Kemper GHC.  “The relationship between 
leisure time, physical activities 
andmusculoskeletal symptoms and disability in 
worker populations,” International Archives of 
Occupational and Environmental Health. 
2000;8:507–518. 
28. Penedo JF, Dahn RJ, “Exercise and well-being: a 
review of mental and physical health benefits 
associated with physical activity,” Current Opinion 
in Psychiatry. 2005;2:189–193. 
29. Nilsen T, Holtermann, A and Mork P, “Physical 
exercise, body mass index, and risk of chronic pain 
in the low back and neck/shoulders: longitudinal 
data fromthe nord-trøndelag health study,” The 
American Journal of Epidemiology. 2011;3:267–
273. 
30. Morken T,  Riise T, Moen B, Hauge SHV, Holien 
S. Langedrag A, et al., “Low back pain and 
widespread pain predict sickness absence among 
industrial workers,” BMC Musculoskeletal 
Disorders. 2003;4:1–8. 
31. D’Onise R, Shanahan ME, Gill T,  Hill LC “Does 
leisure time physical activity protect against 
shoulder pain at work?” Occupational Medicine. 
2010;5 383–388. 
 
